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Physical Measurements. UV-vis absorption spectra were recorded using a Shimadzu UV 1800 spectrometer. Steady state luminescence spectra were acquired either by a Perkin-Elmer LS55 or a Horiba Fluoromax-4 spectrofluorometer. Luminescence quantum yields were determined using literature method taking [Ru(bpy) 3 ] 2+ as the standard. Luminescence lifetime measurements were carried out by using time-correlated single photon counting set up from Horiba Jobin-Yvon. The samples were excited with 450 nm Nanoled. The luminescence decay data were collected on a Hamamatsu MCP photomultiplier (R3809) and were analyzed by using IBH DAS6 software. ESI mass spectra were recorded on a Waters Xevo G2 QTOf mass spectrometer. NMR spectra of the compounds were acquired on either Bruker 400 or 500 MHz spectrometer.
To determine the ground state pK a values of the complexes, spectrophotometric titrations were carried out with a series of aqueous solutions and pH adjusted in the range of 2.5-12. Robinson-Britton buffer was used in the study. The pH measurements were made with a Beckman Research Model pH meter. The pK a values were evaluated from the titration data and using eqn (S1). S1
Excited-state pK values of the complexes were also calculated by using lifetimes (τ) vs.
pH data and with the help of the following equation S2. S2 (S2) where pH is the inflection point of the curve of emission intensity as a function of pH.
τ acid and τ base correspond to the lifetimes of the protonated and deprotonated states, respectively. The lifetime values are experimentally obtained at pH levels well above and well below the midpoint, where τ is relatively invariant with pH.
The sensing studies of the receptors with different anions and cations were carried out in acetonitrile as well as in water medium. Tetrabutylammonium (TBA) salts of different anions and hydrated perchlorate salts of the metals were used for titration experiments. The binding/equilibrium constant towards the ions were evaluated from the absorbance data using equation (S3) . S3 
A obs = (A 0 + A ∞ K[G] T )/(1+ K[G] T ) (S3) pH = pK -log
where A obs is the observed absorbance, A 0 is the absorbance of the free receptor, A ∞ is the maximum absorbance induced by the presence of a given ionic guest, [G] T is the total concentration of the guest, and K is the binding/equilibrium constant of the host-guest entity. Binding constants were performed in duplicate, and the average value is reported.
Anion Sensing Behaviors of the Complexes in Acetonitrile.
Experiments were performed in MeCN by taking tetrabutylammonium salts of F -, Cl -, Br -, I -, AcO -, CN -, SCN -, and H 2 PO 4 -. Absorption and emission spectra in presence of 10 equiv of various anions are presented in Figure S7 . The extent of change in the absorption spectrum of 2 is greater than 1. Only F -and CN -induces change in the MLCT band in 1, while each of F -, AcO -, CN -, and H 2 PO 4 -leads to red-shift of the MLCT band in 2, although the extent varies with the nature of the anions. In line with the absorption spectral behavior, visual colour change was also observed in presence of aforementioned anions ( Figure S7 ). For both compounds emission quenching were observed in presence of the excess of the anions.
Titration measurements were also done to get quantitative data for the complexanion interaction process ( Figures S8-S11 ). Both complexes exhibit two-step changes in their absorption and emission spectra. In case of 1, addition of the anions primarily leads to change in the intensity of the different bands with small shift of their position. By contrast, for 2, the change of absorbance occurs along with larger red-shift of the band (particularly for MLCT). Almost 10 equiv of the anions were consumed to reach the saturation points. Despite the presence of only one NH proton, 1 exhibits two-steps changes ( Figures S8-S9 ), while in spite of the presence of three NH protons, 2 shows only two-step changes with F -, CN -, AcO -and H 2 PO 4 − ( Figures S10-S11 ). The first change in 1 is probably associated with anion-induced removal of a proton from the protonated pyridine moiety which most likely results during recrystallization of the complexes in presence of HClO 4 medium, while the second change is due to the removal of the proton from the neutral imidazole ring on the bridge. The presence of protonated tri-positive ion was also evident in the ESI mass spectrum of 1 (Figure 2a ). In case of 2, NH proton associated with protonated pyridine-imidazole initially removed in the first step, while in the second step two NH protons of H 2 pbbzim moiety are dissociated with excess of the anions. Each spectral change is accompanied by the appearance of S4 isosbestic points. Equilibrium constants of the receptor-anion interaction process were estimated by using absorption titration data and the estimated values are presented in Table 3 and found to lie in order of 10 6 M -1 .
In line with UV-vis absorption spectra, two-steps changes are also seen in the emission spectra for both compounds. The first step change in 1 is associated with enhancement of emission, while the second-step change is accompanied with almost complete emission quenching with F -, CN -, and AcO -. In contrast to 1, substantial emission quenching occurs in two successive steps in 2 accompanied by blue-shift of the band in each steps. Small variation in the spectral responses observed is due to the difference in their charge density, size, and the basicity of the anions. The equilibrium constants estimated from emission titration data were found to correlate well with the absorption data ( Table 3) . Limits of detection of the selected anions were also calculated from the UV-vis absorption and emission titration data (Figures S12-S15) and were found to lie in the range of 2.00 × 10 -9 M-6.00 × 10 -9 M for F -( The red-shift of the MLCT band can be attributed to the second-sphere donoracceptor interactions (hydrogen bonding and/or proton transfer) between the imidazole NH proton(s) and the anions resulting in increased negative charge on the metal center. S4-S6 Emission enhancement for 1 in the first step is probably due to increased electron delocalization arising out of removal of a proton from protonated pyridine moiety in the complex. Quenching of emission, on the other hand, is probably because of photoinduced intramolecular electron transfer from deprotonated imidazole unit to the photoexcited Os(II)-terpyridine unit.
S5
It is interest to note that 1 equiv of F -, AcO -, and H 2 PO 4 -lead to ~2-fold emission enhancement, while addition beyond 1 equiv lead to ~88-fold emission quenching in 1.
Thus, 1 can function as selective "turn on" type of emission sensor for the said anions up to 1 equiv, while "turn off" type emission sensor in presence of excess anions. On the other hand, nearly complete emission quenching occurs in 2 by F -, CN -, AcO − and H 2 PO 4 -and hence functions as only "turn off" type emission sensor for the said anions. Value Value Error  ----------------------------------------------------------- Value 
-----------------------------------------------------------
A -5.07833 0.63374 B -0.71745 0.08209 ------------------------------------------------------------ R SD N P ------------------------------------------------------------ -0.98716 0.05565 4 0.01284 ------------------------------------------------------------ (A-A min )/(A max -A min ) Log[(F -])------------------------------------------------------------ A 7.01593 0.15329 B 1.133 0.02641 ------------------------------------------------------------ R SD N P ------------------------------------------------------------ 0.99946 0.0078 4 5.42989E-4 ------------------------------------------------------------ (A-A min )/(A max -A min ) Log[(CN -])------------------------------------------------------------ A 7.01593 0.15329 B 1.133 0.02641 ------------------------------------------------------------ R SD N P ------------------------------------------------------------ 0.99946 0.0078 4 5.42989E-4 ------------------------------------------------------------ (A-A min )/(A max -A min ) Log([SCN -])(------------------------------------------------------------ R SD N P ------------------------------------------------------------ 0.99298 0.0474 4 0.00702 ----------------------------------------------------------------------------------------------------------------------- A 2.4408 0.18016 B 0.30378 0.02559 ------------------------------------------------------------ R SD N P ------------------------------------------------------------ 0.99298 0.0474 4 0.00702 -----------------------------------------------------------Error ------------------------------------------------------------ A 7.01593 0.15329 B 1.133 0.02641 ------------------------------------------------------------ R SD N P ------------------------------------------------------------ 0.99946 0.0078 4 5.42989E-4 ------------------------------------------------------------ (A-A min )/(A max -A min ) Log([CN -])------------------------------------------------------------ A 2.4408 0.18016 B 0.30378 0.02559 ------------------------------------------------------------ R SD N P ------------------------------------------------------------ 0.99298 0.0474 4 0.00702 -----------------------------------------------------------
